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Cooperators 

…with support from ND’s 

agricultural community 



Origins of Discovery Farms 

 Modeled after the Wisconsin Discovery 
Farms program which is similar to a 
program originally developed in the 
Netherlands 

 Wisconsin agricultural leaders, producers, 
and university personnel made several trips 
to the Netherlands before starting a program 
in Wisconsin with the USGS 

 In Wisconsin, it is a 3-part program: several 
Discovery Farms, one Pioneer Farm, and 
research component 
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Project Goals 

 Monitor agricultural runoff from actual 

farm or ranch settings for local (or small 

watershed) environmental impacts   

 If impacts exists, utilize best 

management practices (BMPs) to correct 

problem(s) 

 Monitor success of BMPs and report 
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Description of North Dakota Project 

 Project duration: FY 2007 – 2014  

 3 farms - cattle & crop; crop with drain tile 
for the initial farms – other farm types may 
be added for later study 

 Event-based (snowmelt & precip) project 

 3 data collection shelters per farm 

 Water quality / sediment / hydrologic / 
meteorological / soil moisture & temp 

 Sampling season:  March through October 
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Technology 

Using wireless 

technology to 

program samplers and 

retrieve data remotely 
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Flumes 

2.0 foot H-flume for 

surface-water runoff –

maximum flow 

capacity of 11.0 cfs 



60-degree V trapezoidal 

flume for groundwater 

runoff -----maximum 

flow capacity of 1.5 cfs 

Embden Flume 
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Farms Locations 

 

 

 

Underwood Farm  

Dazey Farm  

Embden Farm  
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Underwood 

 Drainage area 

about 2.5 mi2 

 Drains to 

Missouri River 

(about 5 mi west) 
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Underwood 

Underwood 3 – 

Samples from 

May 25, 2009  

Rain Event 



12 



13 

0.1 

1.0 

10.0 

100.0 

5/24/2009 5/25/2009 5/26/2009 5/27/2009 5/28/2009 

U1 

U2  

U3 

Total N Loads (in pounds) 



14 

Total P Loads (in pounds) 
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Rain = 

1.53 in. 
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June 14 12:30   .21 cfs 

June 14 14:30   1.24  cfs 

 June 14 13:45   1.49  cfs 

June 14, 2011 Rain Event 



17 



18 

Total N Loads (in pounds) 
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Total P Loads (in pounds) 
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Embden 

 Drainage area 
about .25 mi2 

 Drains to Maple 
River (about .3 
mi south) 
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Embden 1 & 2 

Embden 3 

Embden 

1 2 3 

SW SW/

GW 

GW 
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Location 

of drain 

tiles at 

Embden 
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Total N Loads (in pounds) 
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Total P Loads (in pounds) 
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Other studies at the farms… 

 Cryptosporadium in small rodents – Dr. 

John McVey (NDSU Veterinary Department) 

 Tracking hormone movement in soils from 

swine manure applications – F. Casey & T. 

DeSutter (NDSU Soils Department) 

 Lidar mapping of small watersheds– Moffat 

Ngugi – N. G. P. Research Lab 

 Marinus Otte (NDSU ) Wetlands Study 
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“To be continued….” 
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“Getting the word out…” 
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On the Internet 
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http://nd.water.usgs.gov/discoveryfarms 

http://www.ndsu.edu/nm/north_dakota_disco

very_farms/ 

For more information… 

Kathleen Rowland & Bill Damschen 

(krowland@usgs.gov) 

Ron Wiederholt 

(ron.wiederholt@ndsu.edu) 
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Dazey 
 Drainage area 

about 1.5 mi2 

 Drains to 
Sheyenne River 
(about 1 mi east) 

 

New 

Feedlot 
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Dazey 
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Ready to collect in 

2009… 

The calm before the 

“storm”…Dazey #3 on 

April 7, 2009 
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During “spring 

thaw” …Dazey # 3 on 

April 12, 2009 

After “spring thaw” 

…Dazey # 3 on April 

14, 2009 
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“We will build it 

better…” 

“Bring it on…” 

          --Bill Damschen 2009 


